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Abstract 
This paper analyses recent trends transforming the energy sector in the United States (US) and examines the long-
term implications, while providing a critical overview of the path forward. The role of megaregions is examined as 
spatial and economic structures that offer great potential as entities that can accelerate the pace and support the more 
aggressive track the U.S. has embarked on, the path to a new energy economy. 
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Coal consumption is rapidly diminishing and the renewable energy portfolio is the fastest growing part 
of the U.S. energy sector. All 50 states are in the process of meeting energy efficiency targets to reduce 
CO2 emissions by 30 percent in the U.S. utility sector by 2030. In the nation’s largest population centers 
there are connected transportation and communication networks that form the basis of U.S. Megaregions. 
These Megaregions can foster a more rapid transition to a new energy economy. The largest cities in these 
Megaregions have all constructed plans of their own to reduce greenhouse gas emissions and are 
continuing to lead the nation and U.S. cities to a clean energy future. The Final Rule for the EPA Clean 
Power Plan established in August 2015 set a target to achieve a 30 percent reduction in the utilities sector 
and ignited a new era in the US trajectory toward a clean energy future. 
 
Nomenclature 
 
CO2 Carbon Dioxide  
EPA  Environmental Protection Agency 
EIA Energy Information Administration 
Lb.  Pound 
MWh Megawatt-Hour 
1.1. State Energy Production and the Clean Power Plan   
A handful of states dominate the U.S. energy production market. Texas, Wyoming, Pennsylvania, 
Louisiana, and West Virginia alone comprise over 45 percent of state energy production. Of the current 
energy production mix, renewables comprise 13 percent of the total U.S. electricity supply, with coal and 
natural gas making up most of our energy generation. However, large changes are occurring that will 
shape a new U.S. energy economy. For the past several years, coal production has continued to subside 
and is being largely replaced by cleaner burning natural gas. To further the use of renewables in reducing 
carbon-intensive fossil fuel dependence, a majority of states have taken action in recent years in adopting 
production targets for renewable energy resources. With this Clean Power Plan final rule promulgated by 
the EPA this month (August 2015), all states are working to establish new energy efficiency targets for 
current and future energy production. The 2030 emissions rates targets will result in significant carbon 
emissions reductions nationally as states comply with the new regulation, aimed at reducing greenhouse 
gas emissions in the utility sector by 30 percent by 2030. 
 
2. A Changing Energy Mix 
Recent changes in the U.S. energy portfolio has laid much of the ground work for embarking on a path 
towards a new energy economy. Two notable trends are taking place that benefit recent federal actions 
placed on the utility sector. The first is the increasing usage of renewable energy resources in U.S. energy 
production; followed by reductions in coal usage through cheaper, cleaner-burning natural gas assuming 
its share of energy production. 
2.1. State Renewable Energy Portfolios  
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Renewable energy use is considerably higher over the last decade, due in part to a majority of states 
passing renewable energy standards (Durkay 2015). In particular, states in the West, Midwest, and New 
England have in the past decade achieved the largest increases in renewable energy share (See Figure 1). 
In recent years renewable electricity has largely been comprised of new electricity capacity installations. 
In 2013, 61 percent of all new electricity capacity installations were for renewable electricity, increasing 
from 57 percent in 2008 and just 4 percent in 2004 (NREL 2014).   
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Non-Hydroelectric Renewable Share of Total Net Generation by State: 2001 to 2011 
2.2. Coal Production Negatively Impacted   
Since the mid-2000s, the abundance of cheaper, cleaner burning natural gas has resulted in drops in 
production and consumption of coal. The reductions in coal usage has produced short-term benefits in the 
reduction of GHG emissions, since the carbon emissions rate for coal is nearly double that of natural gas 
(2,249 pounds per megawatt hour compared to 1,135 pounds per megawatt hour for natural gas) (EPA, 
2015).  
3. A Changing Energy Mix 
The reduction in carbon emissions in the utilities sector is a continuing trend. Many states led with 
ambitious renewable energy targets, and changes in energy costs over the past several years has made 
additional contributions. Now the federal government is exerting its authority in a new federal rule that 
will further transform the energy economy in the United States. The Final Rule for the EPA Clean Power 
Plan was established in August 2015 to achieve a 30 percent reduction in the utilities sector by placing a 
requirement on each state to reduce their emissions rates in accordance with those outlined in the Final 
Rule ranging from a required 7 percent reduction in Connecticut to a 47 percent reduction in Montana by 
2030.  
The new rule will give states considerable flexibility in their ability to meet these new targets through 
their own determination and plans to shift their state’s energy profiles. Current emissions rates show that 
several states rely on far more energy intensive sources, like coal, which account for their significantly 
higher emissions rates. Those states will have significantly larger reductions in their 2030 State Goal than 
states relying on cleaner burning fossil fuels and larger amounts of renewable energy. Many states have 
established their own ambitious targets, and as they successfully implement these, the reductions will 
exceed EPA requirements. Those states that have targets that will exceed their own EPA Clean Power 
Plan State Goal will end up pushing the emissions declines in the utilities sector even further downward if 
they are able to meet their own targets (See Table 1). Other states are being pressed to take action by the 
Federal Government to make large scale carbon emissions reductions to their utilities sector through the 
EPA Clean Power Plan requirements. Three states (Montana, Wyoming, and North Dakota), in particular, 
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are having to exceed their business-as-usual case in 2030 with 40 percent or more in emissions rate 
reductions. 
3.1. Emissions Rate Performance Goal   
The EPA Clean Power Plan performance goals will advance current progress to reduce GHG emissions 
in the utility sector by requiring all 50 states to meet emissions rate targets. Progress is determined by 
performance goals that specify reductions of the current baseline in both the emission rate and to 
specified CO2 emissions performance goals. In their plan their interim goals to mark progress towards the 
2030 final goal must include results that are clear and concise. 
3.2. Impacts on Energy Performance 
The net reductions for the utility sector from the EPA Clean Power Plan is 30 percent by 2030. Twelve 
states, based on their projected rates of reduction, are set to outperform the targets. Washington State is 
expected to more than halve their emissions associated with their utilities sector, and if able to meet their 
own targets will exceed the EPA performance goal by 40 percent. 
Table 1. States Exceeding the EPA Performance Goals for Emissions Rate Reductions 
State Current Emission Rate 
(lb. / MWH) 
2030 Performance Goal / State Targeted 
Rate of Reduction* (lb. / MWh) 
Washington 1,556 983 / 700* 
New Hampshire 1,119 858 / 620* 
Virginia 1,366 934 / 704* 
 
California 954 828 / 635* 
Oregon 1,089 871 / 708* 
Delaware 1,209 916 / 802* 
Maine 873 779 / 729* 
New York 1,140 918 / 876* 
Massachusetts 1,003 824 / 801* 
Nevada 1,102 855 / 848* 
South Dakota 1,895 1,167 / 1,158* 
Idaho 834 771 / 770* . 
4. Using a Megaregional Approach 
Approximately two-thirds of the world’s primary energy is consumed by cities. Over half of the 
world’s population lives in urban areas (IEA 2008) and in the United States urban areas comprise 80 
percent of its population. From a global perspective, cities are increasingly seen as the building block of 
Megaregions (CQGRD, 2009). Megaregions (See Figure 2) encompass multiple cities and the peripheral 
areas under their influence and they contain large areas of intense development and persistent interaction. 
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In mid and late 20th century, regional governance institutions were created to coordinate local and 
regional development, but as the megaregion has emerged, these regional institutions have been shown to 
be insufficient. Megaregions offer great potential to respond to the dictates of the regional, national and 
global economy. 
4.1. The Nation’s Largest Cities are Responding 
Given the direct impact that cities have on energy consumption many of the U.S.’s largest cities, all 
within megaregions, have set 80 percent GHG reduction targets by 2050. Their actions will have 
substantial impact on emissions nationally given their substantial populations and contributions to the 
U.S. economy.  
 
All of the largest cities in each of the nation’s megaregions are in the process of creating, or have 
created, action plans to further reductions in their emissions. These plans demonstrate that the nation’s 
largest cities are leading the way, recognizing the substantial impacts that cities have on the world’s 
energy resources. Accounting for city actions at metropolitan scales, where activities are increasingly 
linked and boundaries obfuscated, Megaregions further the goals that states are making under the Clean 
Power Plan. Through their capacity, megaregions can focus more holistically on strategies that extend 
beyond the energy sector that impact the amount of energy used, and they can touch on some of the wider 
economic and social challenges that regions and localities are in a better position to confront.  
 
The US is currently formulating its megaregion policy. The idea of using megaregions as an effective 
framework to increase connectivity and provide an approach and method from which policy envelopes, 
operations and issues that cross multiple boundaries may be examined and can receive widespread 
attention. Air quality, emissions, water resources conservation, energy, infrastructure investment 
decisions and urban sustainability are all among the areas that may benefit from the scale and 
characteristics of the megaregion. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2. United States Megaregions 
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4.2. Adopting a Regional Approach Furthers Energy Goals and Progress 
With large cities responding to the issues of carbon emissions and energy consumption their ability to 
meet these challenges could be advanced under greater megaregion capacities. The industrial sectors of 
cities are among the largest consumers of energy and the largest source of emissions. Estimates are that 
cities are responsible for more than 60 percent of the total global energy consumption and approximately 
70 percent of greenhouse gas emissions. In meeting challenges, cities must link economic development 
and growth with social equity and the continued use of targets to further reductions of greenhouse gas 
emissions. While the EPA Clean Power Plan has put the focus on states, it is within the U.S. Megaregions 
that the energy innovations are occurring most rapidly.   
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